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bromeliads) to artificial containers (e.g.,
discarded tires, plant pot receptacles, bird-
baths) (Hawley, 1988). Reducing routine
sources of water-holding containers can help
reduce populations of container-ovipositing
mosquitoes. Furthermore, larvicides can be
applied to mosquito oviposition sites to con-
trol mosquitoes before they emerge as adults.
It can be dif cult for larvicides, however, to
reach cryptic oviposition sources and there-
fore larval control has proved to be dif cult
over large urban areas (Chandel et al., 2016;
Fonseca et al., 2013).
Pyriproxyfen is an insecudo

Introduction cines, vector control is the primary means
Aedes albopictus (Skuse) is an invasive mos-of controlling the spread of these arbovi-
quito species and a competent vector of ruses (Chandel et al., 2016). Larval ovipo-
several arboviruses (e.g., dengue, chikungu- sition sites for Ae. albopictus are diverse,
nya, Zika). In the absence of effective vac- ranging from natural sites (e.g., tree holes,
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FIGURE 1

Aerial View of the Study Area
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ﬁfgcﬂ%n behavior. Weused a combination
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house addresses.

table characteristics of adulAedes aegypti
(Linnaeus). After exposure ofAe. aegypti that is used in barrier sprays for adult mos-
larvae to pyriproxyfen, fecundity and fertil- quito control. Muzari et al. (2014) used

ity were measured in blood-fed adult females leaves treated with lambda-cyhalothrin in a
(Harburguer et al., 2014). In larval groups of laboratory biocassay againske. aegyptand

Ae. aegypti exposed to a dose of pyriproxy- demonstrated high (>94%) knockdown after
fen (0.2 g/kg pyriproxyfen fumes for 8 min), 1 hr of exposure to lambda-cyhalothrin and
adult emergence was reduced by 40% and 100% mortality after mosquitoes were held
fecundity and fertility were signicantly  for 24 hrin a clean container. Demand, with
reduced (Harburguer et al., 2014). active ingredient lambda-cyhalothrin, 25 g/L,

Lambda-cyhalothrin is a type Il pyrethroid

was applied as a barrier spray in Australia
and caused a signi cant decrease in mosquito
populations, primarily Verallina lineata (Tay-
lor) as measured using sweep net collections
between treated and control sites (Muzari
et al., 2014). A study in China evaluated
Demand CS, with active ingredient lambda-
cyhalothrin, 20 mg/n#, used as a barrier spray
againstAe. albopictus. In this study, human
landing counts were used to assess differ-
ences in abundance of mosquitoes between
treatment and control properties and a reduc-
tion of 83—98% ofAe. albopictus was observed
in treatment compared with control sites (Li
etal.,, 2010).

Many mosquito control programs do
not possess the personnel and/or nancial
resources to consistently suppregse. albop-
ictuseffectively through source reduction and
public education campaigns in peridomestic
environments (Del Rosario et al., 2014; Far-
aji & Unlu, 2016). In many cases, the public
turns to private pest management companies
for assistance with mosquito control (e.g.,
barrier sprays) on their properties. Therefore,
it is vital that the ef cacy of different barrier
spray products be evaluated.

We evaluated the extent to which different
application rates and frequencies of a barrier
spray containing Demand CS with Archer
(active ingredient: pyriproxyfen) affects
life table characteristics (fecundity, fertility,
adult emergence rates) ofe. albopictus in
a suburban environment. Wehypothesized
that pyriproxyfen would negatively affect
life table characteristics inAe. albopictus
because the mosquito would contact the
IGR on foliage and potentially transfer it to
multiple containers within the environment,

de as this mosquito is known to exhibit skip-

of eld and laboratory methodsto evaluate
impacts on mosquito abundance and life
table characteristics.

Methods

Recruitment of Participants

Our study was conducted in Pitt County in
Eastern North Carolina in the Cherry Oaks
neighborhood historically known for abun-
dant Ae. albopictus populations (data not
shown). Homeowners were invited to par-
ticipate in the study via door-to-door invita-
tion. If homeowners were home at the time

March 2021 « Journal of Environmental Health 9



ADVANCEMENT OF THE SCIENCE

of the investigators’ inquiry, we provided a
verbal description with details of the study.
For homeowners who were not home, we left
a handout at their front door with contact
information for investigators. Investigators
conducted two to three follow-up visits until
the homeowner was contacted and invited to
participate in the study.

In total, 12 residences (grouped by three
nearby residences for each treatment type)
were targeted for recruitment in our study.
Control properties were recruited and were
at least 100 m from treatment properties.
Participants were instructed not to carry out
any insecticide treatments in their yards for
the duration of the study. Barrier sprays were
provided to homeowners free of charge for
the duration of the study to encourage partic-
ipation. The institutional review board (IRB)
at East Carolina University was consulted
and determined that the study did not meet
the federal de nitions of research involving
human participants, hence full IRB review
was not required.

Treatments

Certied pest control operators from Clegg's

Pest Control (private company with dran-

chise location in Greenville, North Carolina)

carried out barrier sprays for the project. Prop-
erties were treated via barrier sprays (Stihl SR

200 backpack blower mister) by &legg’s Pest

Control operator as follows (Figure 1):

1) Demand CS 0.06%+ Archer 0.010%
(every 60 days; treatment dates of June 13,
August 15, and October 17) (code DA60).

2) Demand CS 0.03%t+ Archer 0.005%
(every 30 days; treatment dates of June
13, July 13, August 15, September 15, and
October 17) (code DA30).

3) Demand CS 0.03% (every 30 days; treat-
ment dates of June 13, July 13, August 15,
September 15, and October 17) (code D30).

4) Control (not treated).

The label recommends Demand CS be
applied at the 0.06% rate for residual con-
trol of mosquitoes. In our study, we used this
rate at an interval of 60 days and a lower rate
(0.03%) at a more frequent interval of 30
days to evaluate ef cacy. Similarly, the label
recommends Archer be applied at the 0.010%
rate for residual control of mosquitoes and in
our study, we used this rate at an interval of
60 days and a lower rate (0.005%) at a more
frequent interval of 30 days to evaluate ef -
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KBLE 1
Total Adult Mosquitoes Collected From BG-Sentinel 2 Traps
Control Demand CS| Demand CS Demand CS
0.03% (Every 0.03% 0.06%
30 Days) + Archer + Archer
0.005% (Every 0.010% (Every
30 Days) 60 Days)
Aedes albopictus 371 193 396 392
Ae. atlanticus 311 199 22 21
Ae. canadensis 3 4 0 0
Ae. japonicus 1 1 2 1
Ae. tormentor 60 29 2 11
Ae. triseriatus 3 7 1 0
Ae. vexans 26 9 10 36
Anopheles crucians 4 4 3 1
complex
An. punctipennis 118 88 70 112
An. quadrimaculatus 5 4 7 7
Culex erraticus 44 51 17 26
Cx. pipiens/ 23 16 8 9
quinquefasciatus
Cx. restuans 1 0 0 0
Cx. salinarius 0 0 0 1
Orthopodomyia signifera 3 1 0 0
Psorophora ciliata 5 1 6 2
Ps. columbiae 25 29 76 60
Ps. ferox 51 106 16 103
Ps. howardii 0 0 0 1
Toxorhynchites rutilus 1 0 0 0

cacy. Operators, following label instructions,
applied 2-5 gallons of the nished solution
per 305 n? in circular patterns to vegetation
until runoff. Treatments were not conducted
in high winds or misty/rainy conditions. We
coordinated with the Pitt County Vector
Control manager and the City of Greenville
Public Works mosquito control operators
to let them know of the ongoing study and
requested that no insecticides be sprayed in
the study area for the duration of the project.

Host-Seeking Mosquitoes

Host-seeking mosquitoes were sampled
weekly May 16-October 31, 2017, using BG-
Sentinel 2traps (BioQuip) baited with human
scent lure, octanol, and carbon dioxide. Car-
bon dioxide tanks containing regulators set

to release gas at 200 ml/min (BioQuip) were
af xed upright to a shepherd’s hook pole and
a clear vinyl tube (1/4-in. outside diameter;
1/8-in. inside diameter) was clipped to the
opening of the BG-Sentinel 2ap. Each week,
aBG- Sentinel 2rap was set at each study resi-
dence (N = 12 traps) for a24-hr period start-
ing at approximately %.m.

BG-Sentinel 2 traps were placed in a shaded
area in the approximate center of properties
within the barrier zone. When traps were
retrieved the next morning at approximately
9 a.m., adult mosquitoes were transported
to the laboratory on ice, identi ed to species
using a dichotomous key (Harrison et al.,
2016), and counted using a dissecting micro-
scope. Data for each trap were tracked in
Excel according to property address and date.



Assessment of Oviposition Intensity
Egg-laying intensity of container-ovipositing
mosquitoes was monitored to determine
whether treatments affected this measure of
fecundity. We expected eggs laid in ovitraps
to originate from gravid mosquitoes residing
in the same yards, as well as from mosquitoes
immigrating into the yards from other yards
in the vicinity. Eggs were collected weekly at
all 12 sites (treatment and control) by using
a standard oviposition trap (i.e., black plastic
500-ml cup half lled with tap water contain-
ing an oviposition substrate of seed germina-
tion paper (2.5 x 7 cm) placed inside around
the circumference and drainage holes drilled
4 cm from the lip. The cup was zip tied to the
same shepherd’s hook pole to which the car-
bon dioxide tank (for the BG-Sentinel 2 trap)
was af xed.

At each property, one ovitrap was placed
continuously on the ground. The oviposition
substrate was replaced weekly (when BG-
Sentinel 2 traps were retrieved) for the dura-
tion of the study. Each week, the oviposition
substrate was transported back to the labo-
ratory and eggs were identi ed to mosquito
species (Bova et al., 2016), counted, and
added to data sheets coded for each property.
The water in the cups was poured into Whirl-

Weather Monitoring

Weekly averages for temperature and pre-
cipitation were retrieved and tabulated from
Weather Underground, an online source of
historical weather data. Time lags of 1, 2, 3,
and 4 weeks were computed and used in sta-
tistical analyses of weather variables in rela-
tion to mosquito abundance.

Data Analyses

Statistical analyses were carried out using SAS
and comparisons wittp < .05 were considered
seb wp2aysw

Pak bags each week, because larvae some-

times hatched on the strips; we tracked this
information, also. After emptying each cup,
fresh tap water was poured into the ovitraps.

Assessment of Life Table
Characteristics

After eggs on oviposition substrates were
counted, egg strips were dried (to stimulate
hatching) and then submerged in 450-750
ml of tap water in emergence cages (Bio-
Quip). For the purposes of this study, fecun-
dity equals the number of eggs laid per trap,
although we did not track how many mos-
quitoes laid eggs in each trap. Weept emer-

gence cages in an incubator at 28 °C and

fed larvae liver powder ad libitumApproxi-

mately 5 days post-hatching, the number
of larvae were counted to calculate fertility
(fertility equals the number of larvae per trap
divided by number of eggs on ovistrips per
trap) and allowed to reach adulthood. Larvae
that had hatched prior to the egg strip being
retrieved (i.e., collected in Whirl-Pak bags)
were also counted in the life table character-

istics measures. Adults (females and males)

from each brood, separated by date and
address, were identi ed to species, counted,
and sacri ced.
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4

Weekly Means (+ SE) of Aedes albopictus Adults Collected in BG-Sentinel 2 Traps
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Note. Red arrows indicate treatment weeks. Week
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showed a signi cantly higher mean num-
ber of Ae. albopictuper BG-Sentinel 2 trap
than the other weeks of the study (df = 22;
F = 2.65;p =.002); however, no differences
between treatments were observed (df =F3;
=1.06;p =.417; Figure 3).

After week 24 (when treatments had com-
menced), no signicant differences were
observed in the abundance of host-seeking
female Ae. albopictusbetween treatments
(df = 3;F = 0.99;p =.444). Wedid observe,
however, differences in abundance oAe.
albopictusadults between weeks when all
treatments were considered in the analyses
(df = 17;F = 2.41;p =.003). When analy-
ses were performed for each treatment type
individually, analyses after week 24 indicated
no signi cant differences in mean numbers of
host-seekingAe. albopictus between weeks in
traps placed at DAG0 lots (df = 1F, = 1.36;

p =.243) or DA30 lots (df = 17F = 1.31;p =
.259). Signi cant differences, however, were
observed in mean numbers of host-seeking

ences were observed in the mean numbers of
larvae hatched per ovitrap (fertility) between
treatment groups (di 3;F = 4.32;p =.043).
Significantly more larvae of all species
hatched from eggs on strips collected from
control lots compared with other groups.
We observed a similar pattern in the mean
numbers of Ae. albopictusadults (females
and males that were reared in the labora-
tory from ovistrips collected in the eld;df
= 3;F=2.82;p =.041) and total adults of
all species (df = 3F = 4.04;p =.050) among
treatment groups. Furthermore, signi cantly
more adult Ae. albopictus—and adults of all
species—emerged in the control group com-
pared with other groups.

The number of(females 7om-

The numbers of host-seekinge. albopictus
collected in control lots (df = 17 = 2.66;p
=.002), D30 lots (df = 16F = 2.78;p=.015),
and DAGO lots (df = 17F = 2.86;p = .012)
could be predicted by average temperatures
during the week of collection, but not for
DA30 lots (df=17;F = 1.31;p = .259). Like-
wise, rainfall during the week of collection
was a positive predictor of host-seeking Ae.
albopictus collected in traps in the D30 lots
(df =17;F=3.92;p = .05).

Aedes albopictus Eggs

We collected a total of 4,423e. albopictus
eggs in ovitraps during the study from May
16, 2017, to November 2, 2017. The mean
numbers of Ae. albopictus eggs per trap for
each treatment arshown in Figure 4. Signi -
cant differences were observed in the abun-
dance ofAe. albopictus eggs between treat-
ments (df = 3;F = 4.62;p =.037), with the
control lots having higher abundance com-
pared with treatment lots. Conversely, we

Ae. albopictus per trap between weeks in D30 did not observe statistically signi cant dif-

lots with the highest in week 29 (July 19 and
20) (df = 16;F = 2.58;p =.022) and also in
control lots, with the highest in week 27 (July
6 and 7) and week 37 (September 14 and 15)
(df =22;F = 2.45;p =.009). Figure 3 presents
this information.

ferences in abundance dfe. albopictus eggs
between weeks (df = 1% = 1.05;p =.412;
Figure 5).

Data for ovistrips collected from the eld
and mosquitoes reared in the laboratory are
shown in Figures 5 and 6. Signi cant differ-

13
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2016), especially when single properties are
treated but aresurrounded by untreated prop-
erties. Agreater distribution of BG-Sentinel 2
traps within the neighborhood could improve
the estimation of adult mosquitoes (VanDu-
sen et al., 2016); however, the skip oviposi-
tion behavior of Ae. albopictus increases the
likelihood that these mosquitoes will oviposit
in containers from neighboring yards within
its ight range of <200 m. It is likely that
application technique; frequency of applica-
tion; scale (i.e., number of adjacent properties
treated); number, size, and organic content of
water-holding containers present; and other
unknown factors impact ef cacy (Unlu et al,
2018). This type of barrier spray treatment
using amixture of adulticide and IGR shows
promise and should be evaluated further.

Truck-mounted ultralow volume appli-
cation of pyriproxyfen has also been shown
effective for control ofAe. albopictus (Doud
et al., 2014; Unlu et al., 2017) and should be
investigated further as a control method for
Ae. albopictus and other container-oviposit-
ing mosquitoes. Wenoted that foliage and
brush was cut away at one of the properties
within the DA30 lot during weeks 38-39
(late September, approximately 2 weeks after
a treatment), which might have affected trap
counts

March 2021 « Journal of Environmental Health
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properties, and other unknown factors that
we did not assess.

Interestingly, the lowest number of hatched
larvae and Ae. albopictus adults that emerged
came from the D30 group, which could illus-
trate some degree of natural variation in Ae.
albopictus abundance between lots and/or
that the adulticides affected egg laying and/or
hatch rates. The reason for assessing life table
characteristics (i.e., fecundity, fertility) for
eggs laid in the eld in the different control
and treatment properties was to determine if
the IGR and/or adulticide affected egg lay-
ing or hatching. While it would be dif cult
to ascertain the degree to which mosquitoes
from adjacent untreated properties laid eggs
in our ovitraps, we see this study as a starting
point for evaluating this speci ¢ IGR-adulti-
cide mixture used in barrier spray applica-
tions. Laboratory studies are ongoing and we
will further analyze the relationship between

16 Volume 83 « Number 7
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Introduction

Rodents (over 1,400 species worldwide) can
cause damage to crops (both in the eld and
in storage), forestry, nursery and ornamental
plants, rangeland, cable, and irrigation pipes;
they also can bite and transmit diseases to
humans and other mammals. Rodents can
even lead to the extinction of native ora and
fauna when introduced to islands (Witmer
& Eisemann, 2007). In the U.S., native spe-
cies that cause signi cant damage in various
regions include beavers (Castor canadensis),
deer mice (Peromyscuspp.), ground squir
rels (Spermophiluspp.), marmots (Marmota
spp.), mountain beavers (Aplodontia rufa),
pocket gophers (Thomomyspp., Geomys
spp.), porcupines (Erethizon dorsatum

18 Volume 83 « Number 7



infected rodent. Signs and symptoms of aller
gic reactions from rodents can include angio-
edema, asthma, bronchospasm, conjunctivitis,
rhinitis, urticaria—and rarely, anaphylaxis
(Hesford et al., 1995; Matsui, 2013; Rankin et
al., 2007; Sheehan et al., 2010; Trummer et al.,
2004). In addition, the mental health impacts
of rat exposure on urban residents is underap-
preciated (Lam et al., 2018).

The prevalence of asthma and rat infesta-
tion is high in inner cities. In one study in
New York City, 13% of apartments were found
to have mice present and 37% of the apart-
ments had one or more residents with asthma
(Chew et al., 2006). In a study of animal bites
in Jefferson County, Alabama, 11% were due
to rodents, both wild and pets (Maetz, 1979).
A 2003-2006 New York City emergency
department (ED) survey (Bregman & Slavin-
ski, 2012) cataloged over 24,000 animal bites,
and of these, 8.5% were from rodents (1,614
were from mice and rats, 273 from squirrels,
and 173 from hamsters).

Bites and allergic reactions from rodents
are also well-recognized occupational hazards
in laboratory animal workers, veterinarians,

and animal control of cers (Anderson et al.,
1983; Kampitak & Betschel, 2016; Mann et
al., 1984). In a national study of non-canine
bite-related injuries in EDs in the U.S. from
2001-2010, there was an annual average of
13,707 rodent bites reported, accounting for
1.4% of reported non-canine animal-related
injuries (Langley et al., 2014). Of these bites,

March 2021 « Journal of Environmental Health
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hospitals were combined with patients hos-
pitalized, as both case dispositions indicate a
need for a higher level of care.

We coded the narrative descriptions for the
source of the bite. The source was extracted
from the narrative using text string queries
and then each comment line was read to
verify that the correct one was coded. We
replicated this veri cation twice. A sample
weight was calculated for each injured per
son treated at a NEISS-AIP hospital based on
the inverse probability of selection of that
hospital. In addition, sample weights were
adjusted for nonresponse and poststrati ed
to adjust for changes in the annual number
of ED visits over time. Unfortunately, classi-
cation of the rodent as a pet or wild animal
was not available. Rates were calculated using
bridged race population estimates from the
U.S. Census Bureau. Injury estimates were
identi ed as unstable if the national estimate
was <1,200, the number of sample cases used
was <20, or coef cient of variation (CV) was
>30%, where CV = (SE/national estimate) x
100 (Vyrostek et al., 2002). Analyses were
conducted with SAS version 9.4.

Results

From 2001-2015, an estimated 190,900
rodent bites were reported in EDs across
the U.S., amounting to over 12,700 treated
bites annually. Injury estimates are presented
by source, demographics, month, case dis-
position, and affected body part. The most
frequently reported rodent bites were from
rats (33.6%), mice (24.1%), and squirrels
(22.4%). Bites from rodents traditionally
considered pets (hamsters 8.4%, guinea pigs
1.9%, and gerbils <1%) were a much smaller

20 Volume 83 « Number 7



affected body part (79.9%) and 14.2% of the
injuries were to legs and feet. Less than 5% of
bites occurred to the face (Table 3).

Discussion

This study is the rst to detail rodent bites
injuries treated in hospital EDs in the U.S.
at the national level. An estimated 12,700
rodent bite injuries are treated in EDs annu-
ally, amounting to approximately one rodent
bite every hour. This overall number is in
line with earlier reports using the same data:
Langley et al. (2014) reported a yearly aver
age of 13,707 bites and O'Neil et al. (2007)
reported 15,832 bites annually. In a study of
rodent bites in Philadelphia, Pennsylvania,
from 1974-1996, most bites occurred in the
warmer months, similar to our ndings, and
occurred between 12 and 6 a.m. (Hirschhorn
& Hodge, 1999). A study in New York City,
New York, found that between 1974 and
1978, there were 1,069 reported rat bites
(Coombe & Marr, 1980). The highest num-
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risk (Childs et al., 1998). Interventions that idential and abandoned buildings; commercial
involved improved garbage management and (e.g., restaurants) and public buildings (e.g.,
street sanitation within a designated area schools); vacant lots and other public areas
reduced the likelihood of nding rats. (e.g., parks); and agricultural production
Natural disasters (e.g., hurricanes, earth- facilities is necessary to assess the conditions
quakes) can change the ecology of a partic- of infestation in a community.
ular area, making it more favorable for rats A multisectoral approach includes manag-
and other pests at a time when community ing rodents by preventing and treating rodent
services are already taxed (National Science
Foundation, 2015). Rain, wind, and ooding
can damage natural nesting areas of rodents,
forcing them to seek higher ground and food
sources inside homes, barns, and poultry and
swine houses—thus potentially encountering
human occupants.
Control of rodents, primarily rats and
mice, is important to prevent damage of
buildings and to protect the health and
safety of occupants (CDC, 2006). Damage
to a structure can occur when rats and mice
gnaw on structural components, such as wir
ing, wood, and plastics. The ghawing on wire
insulation can result in electrical shorts and
res (Desoky, 2018a). A variety of methods
can be used to manage rodent populations
directly or to reduce the damage caused by
rodents. Like humans, rodents require food,
water, and shelter. Long-term damage mitiga-
tion and population control results generally
are best achieved if a variety of methods are
used (CDC, 2006, 2010; CDC & U.S. Depart-
ment of Housing and Urban Development,
2006; Desoky 2018a, 2018b; Witmer, 2019).
Integrated pest management (IPM) is a
comprehensive interventional approach that
emphasizes the health and safety of the envi-
ronment, humans, and nontarget animal spe-
cies (e.g., pets, birds, and agricultural animals).
Successful IPM programs require an under
standing of the behavior, ecology, and activity
of the target rodent pest in the environment,
as well as the changes that periodically occur
in the pest's environment (i.e., human-driven
and climatic events) (CDC, 2006). Conduct-
ing rodent surveillance of exterior areas of res-
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government agency staff member, two local
elected of cials, and anumber of commu-
nity and health activists.

It was important for the researchers to
understand the community issues from the
different points of view of the community
members interviewed. During this process, we
discovered that the important organizations
involved had vested interests. For example,
both ETU and CFMEU representatives were
supportive of their workers, with the ETU rep-
resentative stating that pressure needed to be
placed on AGL to assist workers without jobs
to diversify through assistance with start-up
companies. This statement was followed by
the CFMEU representative suggesting that the
Australian Labor Party had @orker retrench-
ments/redundancies plan for dealing with Lid-
dell while the national CFMEU representative
was sure aworker transfer plan, such as the
one used in Latrobe Valley, Victoria, would be
effective for Liddell workers.

On the other hand, AGLs communications
representative shared with the researchers the
company’s renewables plan without any refer-
ence to worker needs. Taking another position,
the mayor of Muswellbrook was keen to dis-
cuss what had been done to develop partner-
ship opportunities with universities and other
organizations for initiatives in UHV. The mayor
commented, “When council consults with com-
munity, there is arepeated and consistent con-
cern threaded through our feedback—where
will our kids work in 20 years from now?”

Survey

In order to complement the qualitative

approach, the author developed a survey dur-

ing February 2018 that included closed- and
open-ended questions aboult:

%ndividual and family health and well-being,

%ypes of assistance that might be required
by those affected by the Liddell closure,

%community impacts of the Liddell closure,

%whether the Liddell closure was the begin-
ning of a transition away from reliance
on coal,

%whether a transition away from coal in
UHV would have a signi cant impact on
the life of their communities,

%ypes of assistance that might be required
if the transition away from coal was occur-
ring in UHV,

%whether people were interested in working
with renewables, and
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%emographic questions including partici-
pant age and the type of work done by the
individuals and their spouses/partners.

In the survey, 10 of the questions involved
a 5-point Likert scale (strongly disagree, dis-
agree, neither agree nor disagree, agree, and
strongly agree), 5 open-ended questions, and
9 closed-ended questions. After a survey draft
was distributed to colleagues for review and
comment, distribution of the nal survey in
paper form commenced in March 2018 and
in electronic form in April 2018. The survey
closed in late May 2018.

To obtain a wider cross section of the
community, surveys were distributed at the
two advertised community meetings and via
street stalls in the main street, and at a local
Muswellbrook pharmacy. The electronic ver-
sion of the survey was completed by people
working for Liddell after AGL approved its

distribution and announced it to staft(distribgraphic)9iddell after AGL 0 Tw T* ter aftf the



% People worry for their children’s job
future, especially because young appren-
tices thought they would be working at
Liddell. Discussion about redeployment is
disappointing because there art many
diverse industries around Muswellbrook.

%Disagreement occurred about Muswell-
brook’s coal being the last to shut down.
One viewpoint was that mining would
be shut down through global sanctions
because more people will go othe grid,
banks will pull out of funding for mining,
and the world will become “realistic.”

%Government policy and planning is lack-
ing. The community needs inspirational
bipartisan leadership.

%l he local community does not care about
these issues. It could be ignorance, lack of
education, or not wanting to know. One
respondent who was a local elected of -
cial offered that she got hate mail about
her support of renewables on social media,
which could re ect some attitudes in UHV
communities.

Focus Group Meetings

Once all the surveys had been collected,
the quantitative data were analyzed statisti-
cally and the qualitative data from surveys
and community meetings were examined for

themes. The themes were separately identi ed

about losing their job or someone close to

by the chief researcher and research assistantthem losing their job.

and agreed on, resulting in set of preliminary
ndings that could be discussed with the two
focus groups. Notes were taken at the focus
groups. For the purpose of validation, four
people attended the focus group meetings held
in Muswellbrook on June 14 and 20, 2018, to
discuss, review, and agree with the preliminary
ndings, as well as add their understanding.
The survey asked respondents whether they
wanted to participate in the focus groups.
People indicating interest were contacted by
phone. In addition to scheduled participants,
on June 14, afriend of a focus group par-
ticipant and a Muswellbrook elected of cial
attended; on June 20, worker from Liddell
also attended to provide his input.

Results
Demographics

A total of 98 surveys were returned (60 paper
and 38 online). Of the respondents, 54%

were women and 46% were men. The age of

respondents ranged from <20 to >70 years
(Figure 1). In regard to employment, 82% of
respondents stated they were working, 11%
were retired, and 5% were not working. A
small number (2%) said they were concerned
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Respondents shared wide range of areas
of employment, as did their spouses/partners,
with the two biggest combined groups being
power plant and nursing/healthcare workers
(Figure 2). The majority of respondents (58%)
stated they lived in Muswellbrook, with the
remainder split evenly across nearby locations.

Community Uncertainty
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would power the town. The remaining respon-
dents’ answers suggested they were ambivalent
about the closure. Nearly three quarters of
respondents (71%) indicated that the transition
away from coal will signicantly impact the
economic and social life of UHV communities.

Health and Well-Being

A majority of respondents (55%) saw them-
selves and their families as being affected by
the announced closure of Liddell, with most
respondents being in the 51-60 age group.
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tion also expressed doubts about the reli-
ability of renewable energy to generate suf-
cient electricity at a good price, which also
appeared linked to respondents’ concerns
over transferability of their skills (Figure 6).

The dif culty getting accurate informa-
tion about coal and its health hazards, as well
as about renewables and their capabilities,
was noted by the focus groups. Additionally,
because coal is an important economic factor
in their community, some people had formed
a denial response.

Discussion

Due to concern shown in the study ndings
regarding the lack of community knowledge
about their health and renewable energy, the
author’s focus is on these aspects in the dis-
cussion, recommendations, and conclusion.

Health

It has been previously shown that toxic chemi-
cals produced by power stations contribute to
community illness, along with huge estimated
health costs from coal mining and power
generation per annum in UHV (Climate and

Health Alliance, 2015). AGLs self-reported pol-
lution data state that for 2016-2017, the Liddell
Power Station emitted 28 kinds of pollutants,
the most deadly being sulphur dioxide (33,490
tonnes), nitrogen oxides (18,627 tonnes), PM
(18.3 tonnes), in addition to emissions of car-
bon dioxide (8,855,569 tonnes) (Australian
Government, Clean Energy Regulator, 2018;
Australian Government, Department of the
Environment and Energy, 2018).

Fiona Plesman, former acting general man-
ager of Muswellbrook Shire Council, acknowl-
edged that the levels of nitrogen oxides would
be areal community concern, especially for
regulators and the council, as they were 3
times the rate of global emissions (Millington,
2018). Focus group members were surprised
that so many respondents believed their health
would not improve (26%) or were undecided
about any health improvement (46%) with
the power station closure. Survey comments
included, for example, “As far as &m aware
only steam is emitted from the Liddell Power
Station” and “There arso many mines around
us that one more source of pollution won't
make any difference.”
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A Renewable Energy Hub for Upper
Hunter Valley

Power workers had the highest interest in
working with the renewable energy and tech-
nology sectors because they could transfer
their existing skills to alternative employ-
ment such as renewable energy, working with
new start-up industries as well as the decom-
missioning of power stations and mines.

As stated previously, AGL is developing
renewable energy sources, including some
on the existing Liddell site (AGL, 2017;
CFMEU, 2017). In June 2008, the Centre
of Full Employment and Equity at The Uni-
versity of Newcastle published their policy
report, A Just Transition to a Renewable Energy
Economy in the Hunter Region, Australia (Bill
et al., 2008). This report models and analyzes
two different renewable energy scenarios for
the Hunter and Wyong regions. Furthermore,
it highlights that if there is a shift from coal-
red power generation to a renewable energy
economy, the creation of thousands of well-
paid
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paper,Sharing the Challenges and Opportunitie
of aClean Energy Economihe policy paper
argues for navigating and managing Australia’s
transition to aclean energy economy (Austra-
lian Council of Trade Unions, 2016; Slezak,
2016). Global discussion on this topic is ongo-
ing (Sweeney &Treat, 2018).

In planning for the future, collaboration
and cooperation should include state and
local government, representatives of cham-
bers of commerce, relevant industry bod-
ies, union representatives, and community
groups, in line with recommendations of
the Liddell Innovation Project (AGL, 2018).
Respondents aresupporting a broad-based,
inclusive community planning and delivery
approach with key players ensuring new
start-up industry opportunities and retrain-
ing through TAFE, which might t well into
the Liddell Innovation Project.

Communication and Education

The focus group participants identi ed the
dif culty in obtaining clear, accurate, and
consistent information about the health
impacts of coal and the features of the vari-
ous kinds of renewable energy technologies.
This nding spotlighted that communication
is amajor issue. Acommunication change
management program led by parties involved
in the focus on transition would need to have
both education and communication roles.

Limitations

This study was conducted at a time when the
coal- red Liddell Power Station was under
re from political sabotage. This timing could
have had an in uence on the research nd-
ings. The federal government has put pres-
sure on Liddell to stay open using tactics
such as nes or enacting laws that could force
Liddell to remain open (Cox, 2019). Liddell
still generates 10% of NSW's power supply
despite its age, condition, and high mainte-
nance costs. AGL is keen to replace Liddell
with a combination of renewables, gas, and
storage, which they argue would be cheaper
than keeping Liddell open (Macdonald-
Smith & Potter, 2018).

Another limitation could be the small
sample size of this survey. A mixed research
method using the triangulation approach to
validate survey data provided evidence to
support this research project (Noble & Heale,
2019). In addition, this study included a rea-
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sonable cross section of the local community
(e.g., nursing/healthcare professionals, min-
ing, retail, agriculture, viticulture, education,
administration, and Liddell power workers).

Recommendations

Although mine dust is a problem that needs
to be tackled, the rst concernprior to the
closure of Liddell should be that it is unac-
ceptable to allow this power station to emit
nitrogen oxides at a rate much higher than
international standards (Millington, 2018).
Coal- red air pollution continues at the same

dust produced by coal mining than the toxic
emissions from Liddell. This gap needs to be
addressed with an educational program focused
on how mine and power station emissions
affect health. The Muswellbrook Shire Council,
working with NSW Department of Education,
NSW Ministry of Health, and AGL, should fund
and develop these health promotion and com-
munity education programs.

Conclusion
Through a mixed-methods research approach
consisting of community and focus group

rate despite a recent license review in January meetings, key community personnel inter-

2019 by the NSW Environment Protection
Authority and population research evidence
of resultant serious health problems (Ewald,
2018; Smith et al., 2013).

The second concern is &ck of awareness
and understanding of the serious health effects
of power station emissions. This knowledge
gap was illustrated by respondents believing
their health would not improve (26%) or those
who were undecided about any health improve-
ments (46%) resulting from the Liddell closure.
Also, respondents were more worried about the

views, and a survey, the author was able to
provide evidence that respondents were
uncertain about the effects on their own
health and that of their family. Many respon-
dents were unclear whether the closure of
Liddell would affect them; however, 71% of
respondents clearly agreed that the transi-
tion away from coal would have a signi cant
impact on the economic and social life of
UHV communities.

There was only asmall group of respon-
dents (12%) who could see the bene ts and



positive outcomes of the transition away from
coal. Although the establishment of an author-
ity to guide the transition was gossibility, the
development of arenewable energy hub was
considered an important opportunity. Cur-
rently, it is likely that the development of a
renewable energy hub in UHV will move for-
ward, as AGL and the Liddell Innovation Proj-
ect have submitted grant application.

Before asuccessful transition can take
place, however, the “underlying culture of
ignorance” associated with a lack of under-
standing about toxic chemicals and health, as
well as the lack of knowledge about renew-
able energy, needs to be addressed through
investment in community health educa-
tion, renewable energy education, and educa-
tional support to provide retraining opportu-
nities for power workers mew
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students. In many ways, it felt like March
2020 was stuck on repeat.

Hurdles in higher education will continue
to be encountered as a result of the pan-
demic; however, environmental health pro-
grams have the opportunity to re ect on their
experiences from the past year and identify
opportunities allowing for the relevance and
value of environmental health to be demon-
strated during the pandemic and beyond. We
owe it to the students of our programs, whose
unbelievable exibility and resiliency during
the pandemic demonstrates their commit-
ment to the environmental health eld. In
this column, we re ect on the lessons learned
from the spring and summer 2020 terms and
explore opportunities to enhance the means

he COVID-19 pandemic has empha-

sized the universal importance of

and need for environmental health.
As a result of the pandemic, institutions of
higher education have faced unprecedented
changes. Decisions to keep students, faculty,
and staff healthy did not come without un-

Academia collectively limped over the n-
ish line of spring 2020 still facing a future
of uncertainties. Environmental health pro-
grams scrambled to coordinate internships
and meet degree requirement needs through-
out the summer months in light of stay-at-
home orders and nationwide emergencies.

intended consequences as traditional means As educators, we grappled with pedagogic

of teaching and learning were disrupted. Like
faculty, students were thrust into the virtual
classroom with little to no time to prepare
and reported that the mid-semester transi-
tion negatively affected the overall quality

of courses, which were viewed as less engag-

ing and less instilling of learning (Garris &
Fleck, 2020).
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uncertainties surrounding the 2020-2021
academic year and anticipated the forms our
classrooms could take as a result of the pan-
demic. The timing of instructional modality
announcements throughout higher educa-
tion varied, leaving some programs little time

to solidify course designs and acquire the
resources necessary to educate and engage



conferencing and live-streaming without all
students having adequate access, we could
be exasperating the inequalities we are try-
ing to x (Gannon, 2020). While students
did not begin the spring 2020 term antici-
pating online learning and overall student
perspectives were negative, they appreciated
the exibility afforded by online learning and
research suggests that student acceptance and
views of online learning might improve with
familiarity, ideal instruction, and instructor
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n 2000, the Centers for Disease Control

and Prevention (CDC), recognizing the

important role environmental health
programs play in food safety, funded a new
cooperative agreement program on retail
food safety called the Environmental Health
Specialists Network (EHS-Net, pronounced
S-Net). EHS-Net is a network of environmen-
tal health programs in state and local health
departments focused on understanding how
retail food service establishment policies and
practices contribute to foodborne illness and
outbreaks. EHS-Net staff collaborate closely
with their counterparts in epidemiology and
laboratory programs, and with CDC, the
Food and Drug Administration (FDA), and
the U.S. Department of Agriculture (USDA)
Food Safety and Inspection Service (FSIS).
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ENVIRONMENTAL HEALTH SERVICES

EHS-Net staff are experienced in food safety
and uniquely positioned to collect high-qual-
ity data on food safety policies and practices.
In its 20-year history, EHS-Net has con-
ducted 15 retail food safety studies. These
studies focused on restaurants because over
one half of foodborne outbreaks are linked
with restaurants (e.g., sit-down, fast food,
deli) (Centers for Disease Control and Pre-
vention [CDC], 2019). These studies, based
primarily on data collection from observa-
tions of and interviews with restaurant staff,
resulted in 50 scienti ¢ articles and 25 plain
language summaries with key ndings and
recommendations (www.cdc.gov/nceh/ehs/
ehsnet/publications/index.htm). A recent
review of these ndings revealed key restau-
rant actions linked with food safety: having/

adopting procedures to minimize food safety
risks, training staff on those procedures, and
monitoring to ensure procedures are followed
(Food and Drug Administration, 2018).

Food Safety Procedures

-
: = | EHS-Net found links between food
v — | safety procedures (e.g., policies,

plans) and food safety.

» Restaurants with written slicer cleaning
policies cleaned their food slicers more
often (Brown et al., 2016).

» Workers in restaurants with a staf ng plan
for when workers couldn't come to work
and with an ill worker policy were less likely
to have worked while ill with foodborne ill-
ness symptoms (Sumner et al., 2011).

» Restaurants with a cleaning policy had
smaller norovirus outbreaks (Hoover et al.,
2020).

» Restaurants with a date-marking policy
practiced proper date-marking more often
(Brown et al., 2021).

» Workers in restaurants with a policy pro-
hibiting bare-hand contact with ready-to-
eat food had less frequent behaviors that
could lead to pathogen cross-contamina-
tion (Masters et al., 2018).
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DAVIS CALVIN WAGNER SANITARIAN A

Nominations for this award are open to all AAS diplomates who] NOMINATIONS MUST BE RECEIVED BY APRIL 15, 2021.

1. Exhibit resourcefulness and dedication in promoting the Nomination packages should be e-mailed to
improvement of the public’s health through the application Dr. Robert WPowitz at powitz@sanitarian.com
of environmental and public health practices. Files should be in Word or PDE format.

2. Demonstrate professionalism, administrative and technical
skills, and competence in applying such skills to raise the level

of environmental health.

. . . . o ._For more information about the award nomination, eligibility,
3. Continue to improve through involvement in continuing education glomty

type programs to keep abreast of new developments in
environmental and public health. award, please visit www.sanitarians.org/awards.

and the evaluation process, as well as previous recipients of the

4. Are of such excellence to merit AAS recognition.
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Don’t Miss This
Opportunity!

Applications for the 2021 National
Environmental Health Association/American
Academy of Sanitarians (NEHA/AAS)
Scholarship Program are now being accepted.

Undergraduate and graduate students enrolled
in an accredited college or university with a
dedicated curriculum in environmental health
sciences are encouraged to apply.

Nomination deadline is March 31, 2021.

For eligibility information and to apply, visit www.neha.org/scholarship.
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1.

JEH

In the absence of effective vaccines,
vector control is the primary means of
controlling the spread of arboviruses.
a. True.

b. False.

The ef cacy of pyriproxyfen
autodissemination stations was
assessed for Aedes albopictus and
showed that Ae. albopictus carrying
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The Walter S. Mangold Award recognizes an individual

for extraordinary achievement in environmental health.

Since 1956, this award acknowledges the brightest
and best in the profession. NEHA is currently accepting
nominations for this award by an af liate in good
standing or by any ve NEHA members, regardless

of their af liation.

The Mangold is NEHA's most prestigious award and
while it recognizes an individual, it also honors an entire
profession for its skill, knowledge, and commitment to
public health.

Nomination deadline is
March 15, 2021.
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CORNER

Resource Corner highlights different resources the National Environmental Health Asso
(NEHA) has available to meet your education and training needs. These resources provide
information and knowledge to advance your professional development. Visit NEHA's online B
for additional information about these and many other pertinent resources!
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Region 6—Nichole Lemin, MS,
MEP, RS/REHS
Region6RVP@neha.org
llinois, Indiana, Kentucky,
Michigan, and Ohio.

Term expires 2022.

Region 7—Tim Hatch, MPA, REHS
Region7RVP@neha.org
Alabama, Florida, Georgia,
Mississippi, North Carolina,
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SECOND VICE-PRESIDENTIAL CANDIDATE PROFILE

and my dedication to constantly lead by example, innovation
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Region 2
Michele DiMaggio, REHS

My name is Michele R. DiMaggio andias

recently appointed as the National Envi-
ronmental Health Association (NEHA)
Regional 2Vice-President in December
2019.

Over the past 25 years, have gained
experience as an Agricultural Biologist,
Public Health Biologist, and as %ector
Control Technician. Since 2001, have been &Registered Envi-
ronmental Health Specialist working for Contra Costa County,
Environmental Health Services. &m currently a Supervising
Environmental Health Specialist managing the following pro-
grams: Retail Food, Temporary Food Facilities, Certi ed Farmj
er's Markets, New Employee Training and Standardization, and
Schools. lalso co-manage my division’s Outbreak Response and
Recall Team. Additionally, Iparticipate as the Environmental
Health liaison to the Health Services Department Emergency
Management Team (EMT) where $erve on the EMT's Emer-
gency Operations Response Plan Committee and act as Chair|to
the Training and Recruitment Committee. During the COVID-
19 epidemic, lam now humbly serving as a
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FDA COVID-19 Emergency Call Center as the only environmen-
tal health of cer on a 25-member of cer team directly answer-
ing 1,000+ calls of a 20,000 call volume total which was received
from all 50 states and numerous international calls with questions
regarding emergency use authorization for diagnostic test kits,
PPE, hand sanitizer, automated ventilators, PPE decontamination
methods and various aerosol sterilization or sanitation methods.
He answered many basic telemedicine questions and had numer-
ous opportunities to utilize his bi-lingual speaking skills to answer
similar telehealth inquiries.

He has been a NEHA member since 2004 the same year he
earned the NEHA AAS graduate student scholarship.

He has been grateful to serve on the NEHA board of direc-
tors since 2012 to present as an elected Region 8 Vice-President

encompassing the mid-Atlantic States (Wash DC, WV, VA, MD,
DE, PA, and all the uniformed services).

He is an alumnus with Old Dominion University Environmental
Health program and active with the ODU College of Health Sci-
ences Advisory Board since 2018. He is an active mentor to stu-
dents and young professionals.

LCDR Speckhart currently chairs a NEHA Ad Hoc committee
focused on Research and Innovation. He recently co-authored a
NEHA policy paper on Research and Innovation that Enhance EH
Science and practice published in October 2020. He is coordinat-
ing outreach with NEHA staff to develop strategic goals to foster
the associations capacity to promote and appropriately support

March 2021 Journal of Environmental Health
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NEHA

NEHA Announces the Dr. Bailus Walker, Jr. NEHA Thanks the Colorado Gives Campaign
Diversity and Inclusion Awareness Award Supporters

Organizations around the country arstriving to increase diver- Thank you for supporting the NEHA/AAS Scholarship during
sity awareness and the National Environmental Health Association NEHAS rst Colorado Gives campaign. Colorado Gives Day brought
(NEHA\) is no exception. Each NEHA member has immense value in a record number of donations made to the NEHA/AAS Scholar
and together we can achieve common goals if we foster equality ship fund in one single day, as well asagealth of rst-time support-
and inclusion in our association. The con icts within our soci- | ers. Weare

ety that stemmed from incidents of injustice and inequity in 2020
have prompted reactions from many individuals and organiza
tions. One step NEHA leaders ateking to denounce racism and
promote diversity is the introduction of the DrBailus Walker, Jr.
Diversity and Inclusion Awareness Award.

Dr. Bailus Walker, Jrhad along career as aesearcher, faculty
member, and administrator in public, environmental, and occupa-
tional health. Dr.Walker was grofessor of environmental and occu-
pational medicine and toxicology in the College of Medicine, Depart;
ment of Community and Family Medicine at Howard University in
Washington, DC. He was @&onsultant to public health programs
seeking accreditation. He wrote proli cally in the eld of public,
environmental, and occupational health. He wadang-time mem-
ber and supporter of NEHA. Many of his students, leaders, employ
ees, and mentees speak highly of his teaching, consulting, and the
examples he set. He worked in several states—Alabama, Californja,
Massachusetts, Minnesota, New York, Oklahoma, and Washington
DC—affecting many schools of public health during his career.

Dr. Walker wrote and spoke on public health, toxicology, and
diversity in the eld of environmental health. He was the recipi-
ent of numerous awards for his work, including NEHAs highest
honor, the 1984 Walter S. Mangold Award. He chaired a cont
gressional CSPAN meeting on environmental racism in 1993 tha
pulled in several experts on the topic and shed light on the harm
to communities of color. DrWalker headed various state and fed-
eral government working groups, committees, and task forces. He
was a past president of the American Public Health Associatio
(APHA). APHA Executive Director DiGeorges C. Benjamin called
Dr. Walker a “true public health champion.” It is a tting honor
for NEHA to recognize DrWalker by naming the new Diversity
and Inclusion Awareness Award after him. It is our hope that hig
endeavors in diversity and environmental health will be rememj
bered through this award.

The Dr. Bailus Walker, Jr.Diversity and Inclusion Aware-
ness Award will be given annually to recognize an individual
or group who made signi cant achievements in the develop-
ment and enhancement of a more culturally diverse, inclusive
and competent environment. The quali ed individual or group
will demonstrate diversity in performance in their organization
and community. The application period will be open from Janu-
ary 15-April 15, 2021. Eligibility requirements and the award
application can be found at www.neha.org/about-neha/awards
dr-bailus-walker-jr-diversity-and-inclusion-awareness-award.
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munity. NEHA is a trusted source that can speak directly about the issues affecting environmental health. Issues covered include
issues that matter to you. Here asome of the ways that NEHAs| COVID-19 vaccination, researchand innovation in environ-
Government Affairs is working to keep you informed: mental health.8 ssueslence, clir te change, fTJ s Legi8 (, dir)1t{o t www

Your Insider in Government Affairs Blog: Stay informed on critical
and timely issues through this regularly updated blog at www.nehal.
org/government-affairs/your-insider-government-affairs-blog.

Government Affairs Webinar Series: If you missed any of our
recent Government Affairs webinars, you can view them anyt
time on our website at www.neha.org/node/61387. Past webinars
include: “Environmental Health Priorities at CDC, FDA, and EPA
Under the Biden Administration;” Environmental Health Within
the New Administration and Congress;” “Bridging the Gaps
Between Environmental Quality and Public Health;” and “Food
Safety Legislation Now and Future.”

Position Statements and Declarations: These documents guide
NEHA's efforts on public policy, directing our response to speci
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3.Human Capital: We,along with public
health nurses, arghe backbone of public
health. The reason we were called upon to
work on the opioid epidemic and COVID-19
pandemic in such large numbers is because
we arehighly trained professionals who are
grounded in the sciences and accompanied
by ahigh degree of relational trust through-
out our communities. Tobe clear, on most
days, when people think of public health,
it is environmental health with which they
identify. The postpandemic universe should
emphasize aenewed alignment between us
and public health nurses.

4. Physical Assets: The visible symbols of
public health aregenerally environmental
health. The Prop 65 signage in California,
warnings against swimming in unhealthy
surface waters, and restaurant grades
are among the visible manifestations of
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igali is a study in contrasts. The city

streets are clean and virtually free of

abandoned and randomly discarded
trash. For those of you interested in micro-
plastics, Rwanda began regulating plastics in
2008, a law that applies to the production and
importation of most plastics, including shop-
ping bags. The country takes this environ-
mental practice seriously. In fact, as | transited
through their border in 2010, customs of cials
rif ed through my luggage aiming to unearth
plastic bags. They succeeded in identifying
and con scating a plastic hotel laundry sack
| thoughtlessly used to separate soiled from
clean clothing. | was favorably impressed by
this African country’s environmental policy as

on the horrors of East Timor, Srebrenica, and
Darfur, all of which occurred in my lifetime.

| have thought about my experience in
Rwanda and sought to identify what we can
learn from it and its recovery from the 1994
genocide. Are there lessons we might apply to
the healing necessary for us in the postpan-
demic U.S.? Before you rush to judgement,

| have chaffed at carelessly tossed shopping think for a moment. The U.S. is home to

bags and other plastic litter in the streets of ur-
ban environments worldwide. While this pol-
icy is a beacon of hope on a polluted planet,
Kigali is also home of the Genocide Memorial,
a grim reminder of humanity’s most despicable
and abhorrent behavior.

| visited the memorial one Saturday
afternoon after spending a couple weeks
ensconced in nearby Goma. While the expe-
rience of working in the Democratic Republic
of the Congo was sobering, the memorial left
me a changed person. The facility faithfully
attempted to portray the events that led to the
death of an estimated 800,000 people during
the 1994 genocide. It is also a place of learn-
ing and remembrance that documents the
worst of human predispositions centered on
the politics of conspiracy, revenge, and retri-
bution. | sat in silence for the better part of
one hour in the memorial’s garden re ecting
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approximately 4% of the global population and
yet we represented roughly 25% of the global
COVID-19 case load. Our mortality experience
is equally depressing. An estimated 18—-20% of
global COVID-19 deaths occurred in the U.S.
For us to meander into the future in the absence
of re ection would be unconscionable. Where
do we as a nation go from here and what is our
role as environmental health professionals in
our nation’s journey into recovery?
| offer four principles that might frame out
our next steps.
1.Social Capital: |1 have spoken at af li-
ate meetings on how our profession offers
three unique characteristics that make us
exceptionally valuable to the public health
enterprise. Those are access, axis, and
affect. In aggregate, we know and under-
stand our communities and their various
subcultures, commercial enterprises, and

attendant risks. We should sustainably and
permanently scale-up our professional rela-
tionships with the clinical and social service
professions over time and share with them
the valuable intelligence we possess on how
our communities function. With few excep-
tions, health of cials who have dominated



Thank you to all who've tirelessly pursued public health and safety since COVID
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